. Managers and supervisors affect employee actions in the workplace, but they do so in different ways. Previous research (Zohar, 2008; Thompson et al., 1998; Hofmann et al., 1995) examined the relationship between employee perceptions of organizational climate (which concerns the employee's relationship with management) and employee perceptions of group climate (which concerns the underlying expectations and understandings in the employee's relationship with his or her supervisor).
This research explores two relationships that have received little attention in previous research. The first objective is to explore the relationship between perceptions of safety and perceptions of quality by employees in a commercial grain elevator and how these perceptions affect the employees' choices in safety and quality-related decision-making. The second objective is to explore the relationship between perceptions at the organizational level and perceptions at the group level.
Safety and quality have well known benefits for organizations. Safe workplaces benefit both workers and the organization (Goetsch, 2008) . Quality management systems have the potential to increase revenue, improve inventory management, and improve the performance of organizations (Psomas et al., 2010; Naveh and Marcus, 2007; Rao et al., 1997) . Employees and the decisions they make play major roles in the success of both types of programs (Cooper and Phillips, 2004; Neal et al., 2000; Howard and Foster, 1999) . Additional knowledge of factors impacting employee decisions are helpful to researchers and managers in the development of more responsive educational interventions as well as to provide guidance for spending limited employee training dollars.
Safety and Quality in the Grain Handling Industry
The setting of the research was a commercial grain handling facility. Safety has historically played an important role in operations management at such facilities, but the measurement of quality indicators and quality performance is a more recent area of interest (Hurburgh and Lawrence, 2003; Capmany et al., 2000) . Furthermore, work environments within the commercial grain handling industry have no shortage of safety hazards, and production agriculture has long been considered a hazardous profession based on the number of safety incidents recorded annually (Roberts and Field, 2010; Chapman and Husberg, 2008; Lehtola et al., 2008; BLS, 2008) . Although employees are well aware of the hazards they face (Walker, 2010) , incidents still occur, and fatality and injury rates for the agricultural industry are nearly always higher than those in other industries (BLS, 2010) .
Furthermore, quality beyond generic commodity grades has not typically been a primary operational consideration in grain handling (Thakur and Hurburgh, 2009) , but this situation is rapidly changing. Production agriculture is becoming more focused on product isolation, source verification, traceability, and other differentiation processes to add value to bulk commodity crops (Miranowski et al., 2004) . Even without specialized markets, the quality of grain is a key consideration in its storability, marketability, and end uses (Reed, 2006) . Judicious post-harvest management of commodity grains helps prevent spoilage, preserve quality attributes, and establish marketability (Bern and Brumm, 2003; Reed, 2006; Hellevang, 1995) . Grain quality researchers (Reed, 2006; assert that of all attributes to be managed during grain storage, moisture is the most important. Moisture plays a critical role in the development of mold in granular materials such as corn and wheat and is an important component of controlling insects and other foreign material during storage. 18(3): 195-215 197 Research by Laux (2007) and Thakur (2010) described the operation of quality management systems in grain handling facilities. While their research illustrated several key benefits of tighter management of grain quality in a grain elevator, one area that remains largely unexamined by researchers is how employee actions impact a quality management system in a grain handling facility. These employee actions are especially important when an employee decision determines how a quality process will be interpreted and carried out. For example, handling procedures for an out-of-condition product such as highmoisture corn could be identified as part of a quality management system, providing guidance to employees. However, if the employees, supervisors, or management choose not to follow the guidelines provided by the quality management system, then the success of the system is uncertain.
Theoretical Connections between Safety and Quality
Out-of-condition grain has been identified as a safety hazard by several researchers. In a review of grain engulfments at commercial grain elevators, Freeman et al. (1998) found that out-of-condition grain played a significant role in 81% of incidents. Kingman and Field (2005) identified moldy grain as an important contributor to farm-level grain engulfments and suffocations. In a summary of grain engulfments in the U.S. in 2009, Roberts and Field (2010) noted a positive relationship between out-of-condition grain and the probability of engulfment. All of these summaries are based on a database of U.S. grain engulfments recorded by Purdue University and include all recorded incidents since 1978.
The link between out-of-condition grain and employee safety is only one theoretical connection between safety and quality. The role that management plays in safety (Conchie and Burns, 2008; Flin et al., 2000) and quality systems is also well documented. Quality expert W. Edwards Deming assigns managers the largest role in developing and overseeing quality, viewing quality as a system that management controls (Deming, 2000) . Salazar (1989) examines Deming's philosophy in greater detail from a safety perspective, viewing safety as a system that can be improved continuously. Salazar (1989) also notes that, with both safety and quality systems, the goal is less about counting the number of defects or injuries but rather understanding the system that allowed the injury to occur. Dekker (2002) adds that using hindsight to judge the injury is subject to bias and works against the process of learning from the mistake. Deming (2000) , Dekker (2002) , and Salazar (1989) agree: the goal of evaluating safety and quality systems is to measure the effectiveness of the system, not the nature of the results. Murphy (2003) also believes that safety and quality goals align very well. Actions and core processes such as the measurement of targeted factors, the use of data to understand variation and quantify relationships between system variables, and learning from feedback and continuous improvement are important in the management of safety and quality. Murphy (2003) also notes the significant role played by management in commencing and sustaining improvements in core processes and actions. Das et al. (2008) propose a more basic behavioral theory to explain the relationship between safety and quality. They refer to Maslow's hierarchy of needs, which assumes that needs at a lower level (safety) must be satisfied before employees can concentrate on needs at higher levels (quality) (Glickman et al., 2001) . Das et al. (2008) also note that motivational theory can partially explain why employees who do not feel safe will fail to pursue quality goals. Employees tend to evaluate choices offered to them on the basis of outcomes (Steel and Konig, 2006) . Outcomes of lowered safety are more likely to benefit the employer (Kaminiski, 2001 ) by saving money on equipment, training, and engineered design. Therefore, working in an unsafe setting (saving the company money at the worker's expense) will limit the employee's motivation to pursue quality-related goals. This is especially true when one considers that, in many cases, employees see little benefit from quality improvement; quality goals largely add value only to the organization (Das et al., 2008) . Zohar and Erev (2007) discuss safety decisions from a social perspective. The consequences of such decisions can be classified as internal outcomes or external outcomes. Internal outcomes affect only the person who is making the decision, while external outcomes affect others. Zohar and Erev (2007) theorize that, in the case of unsafe behavior, the external outcomes of the decision are typically underweighted by the decision maker in favor of savings in time and effort and an increase in productivity. These positive outcomes benefit the worker, supervisor, and management. Savings in time and increased productivity as well as a resistance to procedural change may also impact the quality decisions of employees, supervisors, and management (Das et al., 2008; Brown et al., 2000) . In both safety and quality scenarios, the expected outcomes of negative safety and quality decisions could be perceived as favorable in comparison to the outcomes of more positive safety and quality decisions (Keren et al., 2009; Zohar and Erev, 2007) .
Given all the factors that have been found to affect the decision-making of employees, the hypothesis of many researchers is that organizational factors have the potential to sway the balance between safe and unsafe choices by employees and, ultimately, impact the behavior of employees (Johnson, 2007; Seo, 2005; Zohar and Luria, 2005; Brown et al., 2000; Neal et al., 2000; Edmondson, 1996) . Organizational factors are also hypothesized to influence the choices that employees make regarding quality-related tasks.
Safety and Quality at Two Levels
A second line of research has examined the differences in safety and quality climate between administrative levels. Zohar and Luria (2005) present a multilevel model of safety climate based on a theoretical framework outlined by Zohar (2000 Zohar ( , 2003 . The model attributes some variation in safety climate to the dynamics of the work group. This model assumes that employees are continually presented with a large number of inconsistent and conflicting demands from both management and supervisors. A second assumption is that, although management may develop policies and regulations, the day-to-day implementation of the resulting tasks is left to the supervisor. Supervisors are often left to interpret management mandates with a great deal of flexibility, resulting in variation between supervisory groups. Thompson et al. (1998) note that managers and supervisors both play roles in promoting workplace safety, albeit in different ways. Managers determine the degree of politics in the organization's work climate. In many cases, political behavior is usually classified as a negative attribute because it suggests that the needs of the manager are above the needs of the organization (Thompson et al., 1998) . In terms of safety, manager actions such as establishing priorities, setting production schedules, and controlling incentives may be influenced by negative workplace politics. Thompson et al. (1998) also describe supervisory tasks that promote safety. These include monitoring compliance, providing feedback, and providing input to management on employee compliance or failure to comply with organizational policies and procedures. Supervisors also serve as a liaison between employees and management. Conflicts between these two groups can negatively impact interaction programs aimed at improving 18(3): 195-215 199 workplace safety outcomes. Thus, resolving differences in perceptions between the groups should be a priority for managers and supervisors who are serious about improving safety. Alternatively, the supervisor's role in safety involves the degree of fairness the supervisors' use in resolving violations of compliance to safety rules (Thompson et al. 1998) . Employees expect supervisors to represent them fairly in the presence of management. If this does not occur, then perceptions of justice will be negatively impacted.
Zohar (2008) adds additional details on the relationship between organizational level and group level safety climates. He differentiates between formal policies, typically created by management, and enforced policy, which is implemented mainly by supervisors. He notes that while managers create policies and procedures for implementing the policies, supervisors execute the policies. He sees differences between the safety climates of the two groups as an inherent part of a multi-level system. The reason for this is because procedures rarely anticipate every possible situation; therefore, supervisors must make choices on how the procedures can be practically implemented. Zohar (2008) believes that supervisors confront systemic conflicts of organizational goals, which force them to use their own judgment in interpreting and implementing formal procedures, resulting in differences between the organizational level (management) climate and the group level (supervisor) climate. Simard and Marchand (1995) point to factors at "micro" and "macro" levels. Microlevel factors include aspects such as work processes, hazards, and work group cohesiveness, all of which may contribute to workers' willingness to take safety initiatives. Simard and Marchand (1995) found that many micro-level factors are influenced by macro-level factors, such as managerial support and commitment. However, several researchers have noted the difference in perceptions, after workplace accidents, between managers of the facility and first-line supervisors and co-workers of the victim. While management generally attributes accidents to worker attitudes, knowledge, and behavior, supervisors and co-workers of the victim are more likely to blame the work environment, systemic weaknesses in safety, or simple bad luck (Walker, 2010; Kouabenan, 2009; Prussia et al., 2003) . Addressing this disconnect between management, supervisors, and workers is important for the success of workplace safety programs and for quality programs (Das et al., 2008; Prussia et al., 2003; Brown et al., 2000) . Psomas et al. (2010) found a link between effective implementation of an ISO-based quality system, commitment and support of senior management, internal motivation of the company, and attributes of the company. All of these factors are indicators of organizational climate (Patterson et al., 2005) . Howard and Foster (1999) found that human resource management that increased employee empowerment increased the perceptions of leadership commitment to quality. Evans et al. (2005) found a significant positive relationship between safety climate and quality climate in a wood-processing environment and a negative relationship between safety climate and productivity climate and safetyrelated events. The lack of research related to quality climates limits the amount of data that describe quality climates at different administrative levels. However, the little research that has been completed in this area has demonstrated that perceptions concerning management's commitment to quality are an important factor in the success of quality management programs in the workplace (Psomas et al., 2010; Das et al., 2008; Evans et al., 2005; Howard and Foster, 1999) . 
Materials and Methods
This research sought to build on the work of Das et al. (2008) and add to the limited research on the relationship between safety and quality climates as interpreted at two levels of administration. In addition, decisions made by employees in safety and quality scenarios were measured to determine if employee safety choices predict employee quality choices. The following research questions guided the collection and analysis of data:
1. Does safety climate predict quality climate at organizational and group levels? 2. Does organizational safety climate predict group safety climate? 3. Does organizational quality climate predict group quality climate? 4. Do organizational and group safety climates predict the employee's choice in a quality-related decision? 5. Do organizational and group quality climates predict the employee's choice in a safety-related decision? 6. Does an employee choice that promotes safety predict a decision that promotes quality?
Measurement of Data
Data were gathered in three parts. The first two parts consisted of two survey instruments that were used to measure the safety and quality climates at three commercial grain handling facilities. To measure employee perceptions of safety climate, the Organization and Group Level Safety Climate instrument (Zohar and Luria, 2005) was used. The instrument was developed and validated by Zohar and Luria (2005) with 3,952 employees in 36 manufacturing industries to measure two-level safety climate. Johnson (2007) further validated the instrument with an additional 292 employees at three heavy manufacturing locations. Both researchers found evidence to support a three-factor structure for safety climate but also noted highly significant correlations between the three factors and a substantial number of variables on more than one factor. Therefore, both researchers (Johnson, 2007; Zohar and Luria, 2005) concluded that a single factor, termed global commitment, could adequately explain the concept of safety climate at each administrative level.
The instrument consisted of 16 items that measured the employees' perceptions of the relative priority that management gives to safety (organizational climate) and 16 items that measured the employees' perceptions of the relative priority that supervisors give to safety (group climate). Items were scored on a five-point scale (1 = strongly agree, 2 = agree, 3 = neutral, 4 = disagree, 5 = strongly disagree). Factor analysis completed for this project on the safety climate instrument had results similar to those of Johnson (2007) and Zohar and Luria (2005) . Highly significant correlations between variables, a large number of cross-loadings, and the initial principal component analysis indicating one factor all contributed to the decision to use a single factor to describe organizational safety climate and a second single factor to describe group safety climate.
The quality climate instrument was constructed based on the validated safety instrument. Items were modified slightly to reflect a quality environment and were scored on the same scale. The 32-item organization and group level safety climate instrument and the 31-item organization and group level quality climate instrument are shown in the Appendix.
The third portion of the study measured employee decision-making patterns in a safety decision and in a quality decision. The safety decision scenario was based on a funda- 18(3): 195-215 201 mental safety concern in all work environments: the failure to follow standard operating procedures (SOPs) (Keren et al., 2009; Zohar and Erev, 2007) . The scenario was selected to elicit the response of the employee when presented with a potential shortcut opportunity. The presented dilemma occurs commonly in the grain handling industry: the bridging of out-of-condition grain as it is unloaded from a grain storage container to a transportation vehicle (Roberts and Field, 2010; Brandon, 2009; Kingman and Field, 2005; Freeman et al., 1998) . The safety decision scenario is shown in the Appendix.
Following SOPs will resolve the issue but will also require additional time, slowing productivity and delaying shipments to clients. Fixing the problem by taking the shortcut presents a major engulfment hazard to the employee. The scenario asks the employee to decide whether to follow safety procedures and take additional time or to fix the problem quickly but with an increased risk of injury or death. The best options from a safety perspective are to either follow the SOP or to report the supervisor to management in hopes of preventing the supervisor from asking other employees to make an unsafe decision. However, these choices may have negative implications for productivity and for how the supervisor views the employee's "team player" behavior. Peer pressure adds another element that could sway the employee's decision; supportive peers can influence the employee to make a positive safety decision (confronting the supervisor), but unsupportive peers can lead the employee to a negative safety decision (entering the bin).
The quality decision scenario investigated in this work concerned the management and storage of wet corn. The scenario asks the employee to make a choice: follow management directives and dump the wet corn onto an unmanaged pile on the ground, or take action to better preserve the quality of the product. Preserving the quality of the product requires one of three actions: refuse to accept the wet corn at the scale, test the corn moisture levels of the pile, or dry the corn before dumping it on the pile. The best option from a quality perspective is to refuse the wet corn entirely and thereby avoid the risk of spoilage. However, this choice has poor implications for customer service and company policy. The other two options (checking the moisture and drying the corn) could work under certain conditions, but they may be limited options for the employee due to administrative and management controls. The worst choice in terms of quality is to accept the wet corn and dump the load onto the unmanaged pile.
The details of the specific quality scenario are less important than the larger point it illustrates. The larger question can be applied across all industries: does the employee follow the instructions from the supervisor and management, even if these instructions do not promote high-quality processes, or does the employee decide to disregard the management and supervisor in favor of a more quality-oriented outcome? A secondary question is whether a choice for safety by the employee will increase the likelihood of a more positive quality decision. The scenario used to measure quality decision-making is shown in the Appendix.
The software platform used was Decision Mind (Decision Mind, 2005), a computerized decision-making simulation. The simulation employs decision process-tracing by recording several key attributes of the decision-making process, including: (1) sequence of information gathered, (2) the number of items viewed, (3) the amount of time needed to complete the decision-making task, and (4) the choice.
The decision process-tracing technique traces the information gathering process by recording data on the information viewed by the employee during a decision task (Mintz, 2004) . The process-tracing method used by Decision Mind had several advantages that suited the objectives of this study. First, the ease of use and data storage properties were considered, as the decision simulation was to be completed by a group with unknown computer literacy and data storage at remote grain elevators was a concern. The software was relatively easy to use and stored the data collected at a centralized server location rather than at the grain elevator site, addressing both data management and employee anonymity concerns. Second, Decision Mind offered the ability to isolate decision rules and models used in the decision-making process as well as test the association of situational and personal factors with the decision process and the final decision choice. Factors related to the decision-making process and decision choices are not discussed in this research but were part of a larger study using these data.
The decision structure is presented in a matrix format with a set of alternatives and a set of dimensions, as shown in table 1. The dimensions represent factors that may influence the participant's choice. The safety and quality decision scenarios were drawn from information on both types of hypothetical scenarios in the research and popular press (Roberts and Field, 2010; Brandon, 2009; Reed, 2006; Bern and Brumm, 2003) . Dimensions in the safety decision scenario included: productivity, safety, supervisor's opinion, and peer pressure. Dimensions in the quality decision scenario included: storage risk, customer service, company policy, and cost to company. Alternatives define the choices available to the participant, and information is gathered by viewing the dimensions. The participant is then asked to choose one alternative based on the information acquired from the dimensions (Mintz, 2004) .
Decision choices were presented in a matrix format, as shown in table 1, with four dimensions that were hypothesized to play a role in making the decision. With each decision simulation, employees read the hypothetical situation and were then presented four alternatives. Each square of the matrix (V) represents the evaluation of a given choice (C) on a given dimension (D) and a weighted numerical score (contained within V). Using the information contained in the matrix squares, employees viewed the information and then selected a choice. Further details on the use of the decision matrix in the Decision Mind software are provided by Keren et al. (2009) and at the Decision Mind website (Decision Mind, 2005) .
The safety and quality scenarios were developed and critiqued by a panel of experts in agricultural safety and grain elevator operations using a modified Delphi method (Linstone and Turoff, 2002 ). Scenarios were pilot tested on a small group with a moderate knowledge of grain elevator operations, and slight adjustments were made to the scenarios based on the feedback from this group. The research discussed in this article focused on the relationship of decision choices made by employees. Keren et al. (2009 ), Mills (2007 , and Keren et al. (2006) provide more information on the development, use, and analysis of decision dimensions. 
Results
Participants were employees of three Midwestern grain handling companies. Employees were drawn from companies that volunteered for the study. No contact was made between the grain elevator employees and the researchers; rather, all communication was made through the office staff at each facility, who were not included in the study. Additionally, although three companies made up the sample, each company included multiple sites and subjects were drawn from all of the sites. Furthermore, the service area of these three companies covered nearly one-third of the state's area.
Additionally, because a required condition of participation in this study was a twolevel administrative system, the grain handling capacities for all three companies were large; varying between 18 and 217 million bushels per year. According to capacity data provided by each grain elevator, the aggregated handling capability of the three (approximately 58.3 million bushels of grain handled per year) makes up roughly 20% of the state's grain handling capacity in an average year (AgClassroom, 2010) .
All of the facilities included a two-level administrative system. The management included personnel who had limited interaction with safety or quality decisions, but who created policies and procedures forming the basis for these decisions. Supervisors were responsible for direct supervision of employees and were also involved in making safety and quality decisions in some cases. However, the directions given to the grain handling facilities specified that participants were to be limited to those who were responsible for making safety and quality decisions on the ground, rather than those who were primarily responsible for administration. Employees completed the surveys during work hours, and each employee's response (climate instrument responses and decision scenario choices) was coded to encourage accurate responses and to protect the employee's confidentiality. Employees completed the multiple components as their schedules allowed, using their randomly assigned code numbers. The code numbers were not matched with any employee identity, allowing the responses to be completely confidential for both the researchers and the management and supervisors at each company.
Employees who were subject to safety and quality-related decisions in their daily jobs were offered the opportunity to participate in the project (i.e., those in clerical and administration positions were excluded). Of the 410 invitations, 197 responded. Of these, 177 provided usable data, for a response rate of 43%. Data were collected during a fourmonth period in the spring of 2010. Mean responses from all companies were measured to rule out significant effects from one company in the sample. No significant differences were found between companies in any of the demographic variables, so the data from all three companies were aggregated for analysis. Additionally, no demographic variables were found to be significantly different in their relationship with the study variables (organizational and group safety and quality climates, and safety and quality decision choices). Demographic data are shown in table 2.
Scale items were highly correlated in both safety and quality climate measures, so factor analysis was performed to identify orthogonal variables in each instrument. For reasons of brevity, these data are not included in this article. They are available from the first author by request. Both the organizational and group safety climate variables loaded on one factor. High loadings on each item resulted in the decision to use the aggregated means of individual organizational and group level safety climate responses to represent one universal safety climate factor. Scale reliability was evaluated using Cronbach's alpha coefficient, and both met generally acceptable standards for reliability, with a coeffi-cient of 0.95 for the organizational level and 0.97 for the group level (Bryman and Cramer, 2009, pp. 77-80) .
Mean climate responses by site and in aggregated form are presented in table 3. No significant differences were noted between the responses from each site, nor were any of the sites significantly different from the aggregated mean.
Similar results were noted for the quality climate measures. As with the safety climate scales, the instrument was divided into two components for analysis: 16 items were used to measure organizational quality climate, and 15 items were used for group quality climate. Both sets of items loaded on one factor. Factor loadings on each were high (above 0.67 for organizational level and above 0.71 for group level), and these values led to the decision to aggregate individual means for the variables into one universal factor to represent organizational quality climate and one universal factor to represent group quality climate. Scale reliability was evaluated using Cronbach's alpha coefficient, and both scales were found to meet generally accepted standards for scale reliability, with a value of 0.96 for the organizational scale and 0.97 for the supervisory scale.
Using SPSS (ver. 18.0), bivariate two-tailed correlations were calculated to illustrate the direction and strength of the relationship between variables. These data are presented in table 4. Higher values indicate a stronger relationship between the variables. A positive value indicates a positive relationship, while a negative value indicates a negative relationship. Figure 1 illustrates the factors impacting safety and quality decisions and provides a model of the research questions tested in this research. The magnitudes of the relationships of the variables are also shown. The values in figure 5 are coefficients of determina- Table 5 shows the results for the safety and quality decision scenarios by the percentages of employees who chose each option. Mosher (2011) discusses the results and data from the decision-making scenarios in more detail. The sample sizes differ in part because the employees were allowed to complete the multiple components of the data collection process as their schedules permitted. This resulted in some missing and incomplete data.
Discussion
Data were able to answer the research questions conclusively. The first research question asked whether organizational and group safety climate could predict organizational and group quality climate. For both pairs of variables, relationships between safety climate and quality climate exhibited a positive and significant relationship, indicating that a positive safety climate is more likely to encourage a positive quality climate. The strength of the relationship between organizational safety climate and organizational quality climate were surprising, given that few employees of grain handling facilities think the two goals have anything in common. Another noteworthy finding was the relationship between safety and quality climates at the group level. Although it is a significant relationship, the strength of the relationship from a work group perspective is much less than the same relationship at the organizational level. This finding suggests that employees do not connect the administration of quality with their supervisors nearly as much as they do with their management team.
This finding aligns with Deming's (2000) thoughts on the role of management in the development and implementation of quality processes within an organization. However, although management plays a large role in setting quality protocols and pushing organizational changes that result from quality management systems, the supervisors implement the routine tasks and procedures on a daily basis. Strengthening the employees' perceptions of the connection between group quality climate and their supervisor should be a priority for leaders who wish to introduce quality management systems to their employees. The second and third research questions concerned levels of safety and quality climate at the two administrative levels. The significant positive relationships noted between organizational and group safety climates confirmed a similar relationship reported by Johnson (2007) , Zohar and Luria (2005) , and Thompson et al. (1998) . The role of management in setting organizational safety priorities and influencing work group priorities for safety procedures makes both logical and theoretical sense.
The same relationship strength does not exist for quality climate at both administrative levels. Although Howard and Foster (1999) observed that quality tends to flourish under strong management commitment, little additional empirical evidence has confirmed this. A significant positive relationship was found between organizational and group level quality climate in this research, but from a practical standpoint, less than 6% of the variance in group level climate was explained by organizational quality climate. This suggests that perceptions of management's commitment to quality have less influence on how employees' feel about their supervisor's relative commitment to quality than was observed for safety climate.
The fourth and fifth research questions concerned the relationships of quality climate with safety decisions and safety climate with quality decisions. The data offer both expected and unexpected findings. As specified in Maslow's theory of human needs (Maslow, 1970) and previous research (Das et al., 2008) , a positive significant relationship was noted between organizational safety climate and positive quality decisions, indicating that employees make decision choices that encourage quality when they feel positively about safety. Again, this supports the quality theories offered by Deming (2000) and Howard and Foster (1999) . However, the limited involvement that most management teams have in daily employee decisions, particularly those involving quality, makes this finding somewhat unexpected.
In addition, the strength of the organizational level finding is even more unexpected in light of the lack of findings at the group level. The relationship between group safety climate and quality decision choices was not significant, indicating little or no connection between how safety is perceived within the work group and the employees' choices in a quality decision. Given the frequent interaction between supervisors and employees, the lack of a significant relationship is unexpected.
Additionally, a significant relationship was noted between organizational quality climate and employee safety decisions, even though it lacked a theoretical basis. As with the safety climate and quality decision relationship, no significant group level relationship with safety decisions was observed. In the workplace environment, this could be partially explained by the properties of many quality management systems. As an integral part, such systems include detailed descriptions of employee actions, tasks, and daily duties, including handling of emergencies and out-of-specification products. Perhaps the discipline of the quality system also promotes safety discipline, as suggested by several researchers (Das et al., 2008; Brown et al., 2000; Salazar, 1989) . This relationship warrants further investigation to determine whether it is an isolated finding or true for many agricultural workplaces. The final research question asked whether employees who made positive safety decisions were more likely to make positive quality decisions as well. No significant relationship was found in this case to validate the theoretical basis first proposed by Maslow (1970) and later found by others (Das et al., 2008) . Safety is hypothesized by many researchers to be an important precursor to worker involvement in quality processes (Das et al., 2008; Murphy, 2003; Brown et al., 2000; Deming, 2000) , yet little association was found between safety and quality decisions in this context. Future research could examine whether this outcome is different in different work contexts or with different decisionmaking scenarios, both in agriculture and in other industries.
Conclusions
Like all research involving humans, this work is subject to several limitations. The small sample and the cross-sectional data collection may limit the extrapolation to other situations and work environments. Selection bias is always present to some degree when subjects volunteer to participate, and this bias could be present in this work. In addition, a new tool was used to collect decision-making data; because of its newness, it may add measurement error to the data collection process. Quality climate is a concept that has not been tested repeatedly, potentially adding unwanted and uncontrolled error to the results. This work was the first attempt at developing stronger theoretical connections between safety and quality in a commercial grain handling environment. Therefore, this research does not begin to establish the kind of evidence needed for theory development, and this is fully acknowledged by the researchers. Moreover, the work tested only one safety scenario and one quality scenario. Consequently, the results cannot be generalized to other work tasks, although the broad decision concepts could be tested in other situations to address this weakness. Finally, decision simulations measure employee intentions and not employee behavior, so employees may behave in ways other than how they responded to the decision scenario. This is an inherent limitation to leading indicators of both safety and quality as well as with decision-making research.
Findings from this research suggest that the linkages between safety and quality climates are in place, although not at all levels. More work is needed to connect quality climate to the group level and the supervisor, where many decisions regarding quality and work procedures are made. Increasing the communication between departments of safety and quality may partially address this gap, but bridging safety and quality is a long-term proposition, especially in commercial grain handling, where the two concepts have not had a strong historical association among employees. A systemic approach to managing safety and quality in a grain handling environment may improve performance in both areas. Managing the two from separate perspectives, and departments, does not appear to be a good methodology, given their apparent connectedness.
Future research should continue to investigate the linkages between workplace safety and quality, focusing on ways to align supervisors more closely with daily quality processes. In addition, the relationship between quality management systems and safety decisions calls for further investigation, both from an operational perspective as well as a theoretical viewpoint. Future research should also expand the decision-making scenarios, especially in the area of quality management systems. Human factors play a major role in the success of occupational safety programs and quality management systems (Chrusciel, 2004; Goetsch, 2008; Lunning and Marcelis, 2007) . To better understand the success and failure of quality management systems, our understanding of these human factors must increase.
